the procedure, and reports the advantages of laparoscopic surgery by HALS for gastric cancer located in the upper portion of the stomach.
Introduction
Recently, a less invasive operation for gastric cancer has been developed. Previously we reported this technique, as well as the results of distal gastrectomy with regional lymph node dissection using hand-assisted laparoscopic surgery (HALS) for gastric cancer located in the middle or lower third of the stomach [1, 2] . This paper describes 6 cm long in the right lower quadrant. A lap disk (Hakko Shoji, Tokyo, Japan) was fitted to the wound to keep the pneumoperitoneal pressure at 10 mmHg, and then four trocars, 5-12 mm in diameter, were put in position (Fig. 1) . As a general rule, stomach ablation and lymph node dissection were performed in the same manner as for conventional open surgery. All lymph nodes belonging to groups 1 and 2, defined according to the Japanese classification of gastric carcinomas [3] , were dissected in D2 cases. For this procedure, a relatively sharp ablation technique was performed using ultrasonic coagulation shears (Ultrashears, United States Surgical Corporation, USSC, Norwalk, CT, USA). We did not perform blunt dissection with the left hand inserted into the peritoneal cavity, and this helped to develop an appropriate operating field. A laparoscopic image around the celiac artery and the splenic artery after lymph node dissection is shown in Fig. 2 .
Transection of the abdominal esophagus was performed after grasping it with a pursestring device (PSD, Ethicon, Cincinnati, OH, USA), or with a hand-sewn cigarette suture of the esophageal stump, followed by insertion and darning of the anvil of a conventional circular stapling device (PCEEA, USSC). In the proximal gastrectomy cases, the distal transection of the stomach on a suitable resection line, found by referring to the intragastric clips placed to confirm the location of the tumor in preoperative gastroendoscopy, was performed through a wound in the right lower quadrant (HALS wound) extracorporeally (Fig. 3) . Then, jejunogastrostomy and jejunojejunostomy in the interposition cases, and jejunojejunostomy (Y-anastomosis) in the total gastrectomy cases, were carried out extracorporeally with a conventional hand-sewn technique thorough the HALS wound. The esophageal anastomoses (esophagojejunostomy in the total gastrectomy and the interposition cases, and esophagogastrostomy in the proximal D1 cases) were performed intracorporeally by PCEEA after enlarging the 12-mm port adjacent to the navel to 3 or 4 cm in order to insert the body of the PCEEA into the peritoneal cavity. The reconstruction of the digestive tract was completed by closure of the jejunal or gastric stump through which the body of the PCEEA had been inserted with a laparoscopic linear stapling device (endo-GIA, USSC) (Fig. 4) . Laparoscopic images after jejunogastrostomy and jejunojejunostomy of the jejunal interposition are shown 
Results
The average duration of the operation was 266 min (range 195-340 min) in the total gastrectomy group and 237 min (range 160-315 min) in the proximal gastrectomy group, and the average amount of blood loss was 178 ml (range 40-550 ml) in the total gastrectomy group and 173 ml (range 20-320 ml) in the proximal gastrectomy group. These are considered to be reasonably satisfactory results. The depth of tumor invasion was diagnosed postoperatively as mucosal in 5 cases, submucosal-sm1 in 2 cases, submucosal-sm2 in 6 cases and proper muscular in 3 cases in the total gastrectomy group, and mucosal in 2 cases, submucosal-sm1 in 8 cases (D1-esophagogastrostomy group), submucosalsm2 in 1 case, and proper muscular in 1 case (D2-interposition group) in the proximal gastrectomy group. The histological types were papillary adenocarcinoma in 3 cases, well differentiated in 1 case, moderately differentiated in 4 cases, and poorly differentiated in 8 cases in the total gastrectomy group, and well differentiated in 6 cases, moderately differentiated in 3 cases, and poorly differentiated in 3 cases in the proximal gastrectomy group. Metastases to the group 1 lymph nodes were seen in 4 cases (2 in the total gastrectomy group and 2 in the proximal interposition group), and the average number of dissected lymph nodes per patient was 38 (range 22-57) in the total gastrectomy group and 27 (range 9-48) in the proximal gastrectomy group. Postoperative complications resulted in a minor leakage of pancreatic juice in one patient in the total gastrectomy group, and this was treated conservatively, whereas trouble from anastomosis did not occur. The postoperative periods of walking, flatus, oral feeding, and discharge were 1.2 days (range 1-2 days), 3.0 days (range 2-4 days), 6.1 days (range 5-8 days), and 18.2 days (range 13-23 days), respectively, in the total gastrectomy group, and 1.1 days (range 1-2 days), 3.2 days (range 2-4 days), 4.8 days (range 3-5 days) and 13.1 days (range 11-16 days), respectively, in the proximal gastrectomy group (Table 2) . These periods were all inclined to be shorter than those for the conventional open gastrectomy group (n ϭ 30), among whom the periods of walking, flatus, oral feeding, and discharge were 2.0 days, 3.9 days, 7.8 days, and 24.5 days, respectively. Although the postoperative periods of observation are relatively short, no recurrence has occurred in these 28 patients.
Discussion
Recently, laparoscopy-assisted distal gastrectomies have been performed for early gastric cancer [4, 5] . However, in these procedures, the ablation of the stomach and lymph node dissection were carried out laparoscopically, and then a minilaparotomy on the upper abdomen was used for additional lymph node dissection and anastomosis. Moreover, the degrees of lymph node dissection were often only within group 1 ϩ no. 7 and 8a lymph nodes, and so their indications have been limited to mucosal cancers. We used a minilaparotomy for HALS at the beginning of the operation to carry out gastrectomy with groups 1 and 2 lymph node dissection as efficiently as is done with a conventional open gastrectomy. There are few reports of a laparoscopic operation for upper gastric cancer [6] . With our procedure, we could perform lymph node dissection and reconstruction in a shorter time and more easily than with the complete laparoscopic procedure.
HALS has been used for operations such as splenectomy, colectomy, partial gastrectomy, etc. [7] [8] [9] . It is thought to be better to insert a hand into the peritoneal cavity from the lower abdomen, slightly away from the epigastric operating field, because manipulation becomes easier. In addition, this technique is better from a cosmetic point of view, and there is a reduction in postoperative wound pain compared with an epigastric skin incision, which is necessary after gastrectomy and lymph node dissection for extracorporeal reconstruction [4, 5] .
Conclusions
In summary, laparoscopic gastrectomy with regional lymph node dissection by HALS for upper gastric cancer is thought to be less invasive than conventional open gastrectomy, and yet just as safe. Moreover, it can be performed in a shorter time and more easily than the completely closed procedure. The intracorporeal anastomosis using PCEEA is also considered to be a safe and sure procedure after laparoscopic total or proximal gastrectomy.
